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1- Ail isolated outer membrane protein of N. gonorrhoeae having an 

appa r ent molecular weight of 85kDa and comprising an amino acid s e qu e nc e selected 
from the group consisting of: 

(a) SEQ ID NO: 2 

(b) — a fragment of (a); 

(e) an analog of (a) or (b) characterized by having at least 80% 

homology with SEQ ID NO: 2; and 

(d) a homolog of (a) or (b) characte r ized by having at least 80% 

homology with SEQ ID NO: 2. 

2r. The proteinaccording to claim 1 which is a recombinan t prot e in. 

3r. The protein according to claim 1 which is a synth e tic protein. 

4: The protein according to claim 1 which is fused to a s e cond polypeptid e 

or protein. 

5-. A nucleic acid sequenc e encoding the Omp85 of N. gonorrhoeae or a 

f r agment thereof. 

&. The nucleic acid sequenc e according to claim 5, selected from th e 

group consisting of: 

(a) SEQ ID NO: 1 

(b) a sequenc e which hyb r idiz e s to (a) und e r string e nt conditions; 

(c) an allelic variant of any of (a) and (b); 

(d) a fragm e nt of any of (a) through (c); and 

(e) a mutant of (a) through (d). 
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9: Th e nucleic acid s e quence according to claim 6 which employs 

preference codons fo r expression in a select e d host cell. 

8: A nucleic acid molecule comprising a nucleic acid sequence encoding 

the Omp8 5 of N. gono rr hoeae o r a fr agment thereof unde r the control of suitable 
regulatory sequ e nces which dir e ct expression of said Omp 85 or f r agment in a selected 
host cell 

9~. — The molecule according to claim 8 which is a plasmid. 

W~. A host cell transformed with the molecul e according to claim 8. 

H- A recombinant virus comprising the mol e cul e of claim 8. 

¥2r. A me t hod of r e combinantly expressing the Omp85 of K gonorrhoea e 

or a fragm e nt th e reof comprising t h e s t eps of culturing a host c e ll of claim 10 under 
conditions which permi t expression of said protein or p e ptide. 

H}: The me t hod according to claim 12 furth e r comprising the step o f 

isolating said expressed protein from said cell or said cell m e dium. 

b4: The method according to claim 12 wh e r e in said Omp85 p rotein is a 

f usion p r otein. 

Hn The method according to claim 12 wher e in said Omp85 protein is a 

mutant protein. 

A method for pr e paring an Omp85 protein of N. gonorrhoeae or 

fragmen t t hereof comprising ch e mically synthesizing said p rotein or fragm e nt. 
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¥h A diagnostic reagent comprising a nucl e ic acid sequ e nce s e lected from 

the group consisting of: 

(a) a nucleic acid sequ e nce e ncoding Omp85 of N. gonorrhoeae, 

isolat e d from cellular materials with which it is naturally associated; 

(b) SEQ ID NO:l o r a sequ e nce complem e ntary ther e to; 

(e) a fragment of any of (a) or (b) comprising at least 1 5 

nucl e otides in l e ngth; 

(cF) a sequ e nce which hybridiz e s to (a) through (c) unde r stringent 

conditions; 

(e) an all e lic varian t of any of (a)through (d); 

(f) a mutant of (a) t hrough (e); 

(g) a sequence encoding Omp85 o r a fragm e nt t hereof f used to a 

sequence encoding a s e cond protein; 
and a detec t able label which is associated wi t h said s e qu e nc e . 

Ail isolated antibody which binds Omp85 of N. gonorrhoeae or a 

fragmen t thereof. 

\9~. Th e antibody according t o claim 18, which is specific for Omp85 of N. 

gonorrhoeae or a fragm e nt thereof. 

2Q-. Th e antibody according to claim 1 8 produc e d by administering to a 

vertebrate host an Omp85 prot e in of N. gonorrhoeae or fragment ther e of. 

2rt. The antibody according to claim 18, isolated by immunizing said host 

with the protein of claim 1 . 

22-. The antibody according t o claim 18 which is s e lected f r om th e group 

consisting of a chime r ic antibody, a humaniz e d antibody, a monoclonal antibody and a 
polyclonal antibody. 
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23- An anti-idiotyp e antibody s p ecific for th e antibody of claim 18. 

24: A diagnostic reagent comprising the antibody according to claim 18 and 

a detectable label. 

25: A vaccine composition comprising an eff e ctiv e amount of a Omp85 

protein of TV! gonorrhoeae, a fusion prot e in or fragment th e r e of and a pharmac e utically 
acceptable carri e r. 

26: Th e composition according to claim 25 which is a p olyvalent vaccine 

further comprising at least one other antigen or fragment the r eof from a heterologous 
pathogenic species or a homologous pathog e nic species. 

¥h The composition according to claim 25 wh e rein said Omp85 protein or 

f r agment and said other antig e n are in th e form of a fusion protein. 

2fr A vaccine composition comprising an e f fective amount of a nucleic acid 

sequence encoding the Omp85 protein of N. gonorrhoeae, a fusion protein, or a 
fragment the r eof and a suitable nucleic acid delivery vehicl e . 

29: The composition acco r ding to claim 28 which is a polyval e nt vaccine 

further comprising at least one other nucl e ic acid s e quenc e e ncoding an antigen or 
fragment thereof from a heterologous pathogenic species or a homologous pathogenic 
species. 

The composition acco r ding to claim 29 wherein said nucleic acid 

s e quence encodes said Omp85 protein or fragment and said oth e r an t igen in the form 
of a fusion protein 
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3-h A method of vaccinating a human or animal against non-symptomatic 

gonococcal infection or symptomatic disease comprising administering to said human 
or animal a composition comprising an effective amount of the composition of claim 

2Sr 

32r A method of vaccinating a human or animal against non-symptomatic 

gonococcal infection or symptomatic disease comprising administ e ring to said human 
or animal a composition comprising an e ff e ctive amount of the composition of claim 
28r 

33. — A method for diagnosing non-symptomatic gonococcal inf e ction or 

symptomatic dis e as e in a human or animal comprising the ste p s of : 

: contacting an Omp85 antigen optionally associated with a det e ctable 

label or a homolog thereof with a biological sampl e f r om a human subject to b e 
diagnosed, whe r ein the presence of naturally occurring antibodies to N. gonorrhoeae 
in said sample permits the formation of an antigen-antibody compl e x, and 

analyzing said sample for the presence of said compl e x, which indicates 

infection with N. gonorrhoeae. 

34: A method for diagnosing non-symptomatic gonococcal infection or 

symptomatic disease in a human o r animal comprising the steps of : 

contacting an Omp85 antibody, optionally associated with a detectabl e 

label, with a biological sampl e from a human subject to b e diagnos e d, wherein the 
presenc e of naturally occurring N. gonorrhoeae Omp85 in said sampl e pe r mits the 
formation of an antigen-antibody complex, and 

analyzing said sample foi the presence of said complex, which indicat e s 

infection with K gonorrhoeae . 

rrfr A method for diagnosing non-symptomatic gonococcal infection or 

symptomatic disease in a human or animal comprising the steps of : 
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em p loying a nucleic acid sequ e nc e e ncoding all or a portion of an 

Omp85 antigen o r an Opm85 antibody, o p tionally associated with a d e t e ctable label, as 
a prob e which, when in contact with a biological sampl e from a human subject to b e 
diagnosed, enables detection of infection by hybridization o r amplification of nucleic 
acid sequences ofN. gonorrhoeae Omp85 in said sample. 

3r6~. A therapeutic composition useful in treating humans or animals with 

non-symptomatic gonococcal infection or symptomatic dis e ase comprising at l e ast on e 
anti-Omp85 antibody and a suitable pharmaceutical carri e r. 

3^ A method for treating non-symptomatic gonococcal infection or 

symptomatic disease in a mammalian host comprising administ e ring an eff e ctive 
amount of a composition according to claim 36. 

38. A kit fo r diagnosing infection with N. gonorrhoeae in a human or animal 

comprising a component selected from th e group consisting of an Omp85 protein of 
N. gonorrhoeae, a fragm e nt thereof, an anti-Omp85 antibody of claim 16, a nucleic 
acid sequence encoding an Omp85 protein of N. gonorrhoeae, and a fragment the r eof, 
and suitable detectable labels. 

39: A method of identifying compounds which specifically bind to Omp85 

of N. gonorrhoeae or a fragment thereof, comprising the st e ps of contacting said 
Omp85 prot e in or fragm e nt th e reof with a test compound to permi t binding of th e test 
compound to Omp85; and determining th e amount of test compound which is bound 
to Omp85. 

40: A compound identified by the m e thod of claim 39. 
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4-h Ail isolated out e r membrane protein of N. meningitidis having an 

a p parent molecular weight of 85kDa and comprising an amino acid sequence select e d 
f r om the group consisting of: 

(a) SEQ ID NO: 4 

(b) a fragment of (a); 

(e) an analog of (a) o r (b) characte r ized by having a t least 80% 

homology with SEQ ID NO: 4; and 

(d) a homolog of (a) or (b) charact e rized by having at least 80% 

homology with SEQ ID NO: 4. 

42- The protein according to claim 41 which is a recombinant protein. 

43- The protein according to claim 41 which is a synthe t ic protein. 

44t The protein according t o claim 41 which is f used to a s e cond 

polypeptide or protein. 

A nucleic acid sequence encoding the OmpSS of N. meningitidis or a 

fragment thereof. 

4&. The nucl e ic acid sequ e nc e according to claim 45, selected from the 

g r oup consisting of: 

(a) SEQ ID NO : 3 

(b) a sequenc e which hyb r idiz e s to (a) und e r stringent conditions; 

(c) an allelic variant of any of (a) and (b), 

(tf) a fragment of any of (a) through (c); and 

(e) a mutant of (a) through (d). 

47- The nucleic acid sequ e nc e according to claim 45 which e mploys 

pre ference codons fo r exp r ession in a s e lected hos t cell. 
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4ft A nucleic acid mol e cule com p rising a nucleic acid s e quenc e encoding 

the Om p 85 of N. meningitidis or a f r agment thereof under the cont r ol of suitable 
r e gulatory s e qu e nces which direct exp r ession of said Omp 85 or fragm e nt in a s e l e cted 
host cell. 

49: Th e molecule according to claim 48, which is a plasmid. 

A host cell transform e d with th e molecul e of claim 48. 

5~h A recombinant virus comprising the mol e cul e of claim 48. 

5rt. A method of recombinan t ly e xpressing the Omp85 of N. meningitidis or 

a fragment thereof comprising the steps of culturing a recombinan t hos t cell 
transformed with a nucl e ic acid s e qu e nc e e ncoding said protein or fragment under 
conditions which permit expression of said protein o r pep t ide. 

Th e method according to claim 52 f u rt h er comp r ising th e st e p of 

isolating said expr e ssed prot e in from said c e ll o r said cell medium. 

54: Th e method according t o claim 52 wherein said Omp85 protein is a 

fusion p rot e in. 

5-5: Th e method according to claim 52 wherein said Omp85 protein is a 

mutant p r otein. 

A method for preparing an Omp85 protein of N. meningitidis or 

fragment thereof comprising chemically synth e sizing said pr ot e in or fragment. 
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frT: A diagnostic reagent comprising a nucl e ic acid s e qu e nce selected from 

the g r oup consisting of: 

(a) a nucl e ic acid s e quenc e encoding Omp85 ofN. meningitidis, 

isolated from cellular materials with which it is naturally associated; 

(b) SEQ ID NO: 3 or a sequ e nce complem e ntary th e reto; 

(c) a fragment of any of (a) or (b) comprising at l e ast 1 5 

nucleotid e s in length; 

(d) a sequenc e which hybridizes t o (a) through (c) under stringent 

conditions; 

(e) an allelic variant of any of (a)through (d); 

(f) a mutant of (a) through (e); 

(g) a sequ e nce e ncoding Omp85 o r a fragment ther e of f used to a 

sequence encoding a second protein; 
and a det e ctable label which is associated with said sequenc e . 

5* An isolat e d antibody which binds Omp85 of N. meningitidis o r a 

f r agment the r eof. 

59-. Th e antibody according to claim 58 which is specific for Omp85 of N. 

meningitidis or a fragment t hereof 

60: The an t ibody according to claim 58 p roduced by administering to a 

vertebrat e host an Omp85 prot e in of 7V! meningitidis or fragment thereof. 

6nh The antibody according to claim 58, isolat e d by immunizing said host 

with the protein of claim 41. 

69r. Th e an t ibody acco r ding to claim 58 which is select e d f r om the g r oup 

consisting of a chimeric antibody, a humanized antibody, a monoclonal antibody and a 
polyclonal antibody. 
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63- Ail anti-idioty p e antibody specific for th e antibody of claim 5 8. 

64: A diagnostic reag e nt comprising t h e antibody according to claim 58 and 

a d e tectable label. 

65-. A vaccine composition comprising an e ffective amount of a Omp85 

protein of N. meningitidis, a f usion p r ot e in or fragm e nt th ere of and a pharmac e utical^ 
acceptable carrier. 

6&. The composition acco r ding t o claim G5 which is a polyvalent vaccin e 

further comprising at least one other antigen or fragmen t th e r e of from a hete r ologous 
pathog e nic species or a homologous pathogenic species. 

67r The composition according to claim 65 whe r ein said Omp85 prot e in or 

fragment and said other antigen arc in th e form of a fusion protein. 

68- A vaccine composition comprising an effective amount of a nucleic acid 

sequ e nce encoding the Omp85 prot e in of A r . meningitidis, a f usion pr otein, or a 
f r agment th e reof and a suitable nucleic acid d e liv e ry vehicle. 

69-. The composition according to claim 68 which is a polyvalent vaccine 

further comprising at least on e other nucleic acid sequence encoding an antigen or 
fragment th e r e of from a heterologous pathog e nic sp e cies or a homologous pathogenic 
sp e cies. 

Tfr The composition acco r ding to claim 68 wherein said nucleic acid 

sequence encodes said Omp85 prot e in or fragm e nt and said o t her antigen in the form 
of a fusion protein 
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9+-. A method of vaccinating a human o r animal against non-symptomatic 

meningococcal infection and symptomatic dis e ase comprising administe r ing to said 
human or animal a composition comprising an e ffective amount of th e composition o f 

claim 68. 

72- A m e thod of vaccinating a human o r animal agains t non-symptomatic 

meningococcal infection and symptomatic disease comprising administering to said 
human or animal a composition comprising an e ffective amount of th e composition of 
claim 68. 

9S-. A method for diagnosing non-symptomatic meningococcal infection and 

symptomatic disease in a human or animal comprising th e steps of : 

contacting an Omp85 antigen optionally associated with a detectable 

label or a homolog thereof with a biological sample from a human subject to be 
diagnosed, wh e r e in the pr e s e nce of natu r ally occur r ing antibodi e s to N. meningitidis in 
said sample permits the formation of an antigen-antibody complex, and 

analyzing said sample for the presence of said complex, which indicates 

infection with N. meningitidis. 

— ■■ 74: A m e thod for diagnosing non-symptomatic meningococcal inf e ction and 

symptomatic diseas e in a human or animal comprising the st e ps of : 

contacting an Omp85 antibody, optionally associated with a detectable 

label, with a biological sample from a human subject to be diagnosed, wh e rein th e 
presence of naturally occurring TV. meningitidis Omp85 in said sample p e rmits the 
formation of an antig e n-antibody complex, and 

analyzing said sample for th e pres e nce of said compl e x, which indicates 

infection with N. 
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73: A method for diagnosing non-symptomatic m e ningococcal inf e ction and 

symptomatic disease in a human or animal comprising th e st e ps of 

contacting an Omp85 antigen op t ionally associa t ed with a d e t e ctable label or a 

homolog thereof with a biological sample from a human subject to be diagnosed, 
wherein th e presenc e of naturally occurring antibodi e s to N. meningitidis in said sample 
permits the formation of an antig e n-antibody complex, and 

analyzing said sample for the presenc e of said compl e x, which indicates 

infection with N. meningitidis. 
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symptomatic disease in a human or animal comprising the steps of : 

contacting an Omp85 antibody, op t ionally associat e d with a d e tectable 

label, with a biological sample from a human subject to be diagnosed, wh e r e in the 
presenc e of naturally occurring N. meningitidis Omp85 in said sample permits t he 
formation of an antigen-antibody complex, and 

analyzing said sample for the presenc e of said compl e x, which indicates 

infection with N. meningitidis. 

75: A method for diagnosing non-symptomatic m e ningococcal infection and 

symptomatic disease in a human or animal comprising th e steps of : 

e mploying a nucl e ic acid s e qu e nc e e ncoding all o r a portion of an 

Omp85 antigen or an Opm85 antibody, op t ionally associat e d with a d e t e ctabl e lab e l, as 
a probe which, wh e n in contact with a biological sampl e from a human subject to be 
diagnosed, enables detection of infection by hybridization or amplification of nucl e ic 
acid sequenc e s ofN. meningitidis Om p 85 in said sampl e . — 

76: A the r a p eutic composition use f ul in tr e ating humans or animals with 

non- symptomatic meningococcal infection and symptomatic disease comprising at l e ast 
one mti-N. meningitidis Omp85 antibody and a suitable pharmac e utical carrier. 
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77- A method for tr e ating non-symptomatic m e ningococcal inf e ction and 

symptomatic disease in a mammalian host comprising administering an ef f e ctiv e 
amount of a composition according to claim 76. 

7ft A kit for diagnosing infection with N. meningitidis in a human or 

animal comp r ising a component select e d from the group consisting of an Omp85 
protein of N. meningitidis, a fragment th e r e of, an anti-Omp85 antibody of claim 53, a 
nucleic acid sequence encoding an Omp85 protein of N. meningitidis, and a fragment 
thereof, and suitable detectable labels. 

79: A method of identifying compounds which specifically bind to Omp85 

of N. meningitidis or a fragment th er eof, comprising the steps of contacting said 
Omp85 p r otein of A r . meningitidis or fragment with a test compound to p e rmit binding 
of the test compound to Omp85; and d e t e rmining the amount of test compound which 
is bound to Omp85. 

8fr A compound identified by the method of claim 79. 

8+ A method of identi f ying a pharmacomim e tic of Omp85 of N. 

gonorrhoeae or N. meningitidis comprising the s te ps of : 

(a) identifying a compound which binds to Omp85 by screening 

said Omp85 against a battery of compounds; 

(b) pe r forming comput e r modelling of the thr e e dimensional 

structu r e of said Omp85 or said binding compound of step (a) to identi f y a compound 
with the same three dimensional structure as Omp85 or its binding compound; and 
(e) screening said selected compound in a biological assay. 
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1. An immunogenic composition comprising 

III ^polypeptide or peptide selected from the group consisting of 
| the polypeptide of SEQ ID NO: 2 7 a homolog thereof 
or a fragment thereof of at least eight consecutive amino acids in length, which induces 
antibodies to N. gonorrhoeae in a mammalian subject; and 

i| a homolog of SEQ ID NO: 4, or a fragment thereof of at 
least eight consecutive amino acids in length, which induces antibodies to N. 
gonorrhoeae in a mammalian subject, and 

11 !§harmaceutically acceptable carrier. 

|| The composition according to claim 1, wherein said polypeptide (a) is a 
sequence that contains one to four conservative amino acid replacements in the amino 
acid sequence of SEQ ID NO: 2 or 4, 

3 :: ; The composition according to claim 1, wherein said polypeptide (a) is a 
homolog having at least 85% identity with the sequence of SEQ ID NO: 2 or 4. 

|| The composition according to claim 1, wherein said polypeptide or 
peptide is fused to a second polypeptide or protein. 

ll composition according to claim 4, wherein said second polypeptide 

or protein is an antigen or fragment thereof from a heterologous pathogenic species': or 
a homologous pathogenic species. 

|| The composition according to claim 1, wherein said fragment comprises 
an amino acid sequence within amino acids 720 to 745 of SEQ ID NO: 2 or 4, 
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I The composition according to claim 1, wherein said fragment comprises 
an amino acid sequence within amino acids 1 to 178 of SEQ ID NO; 2 or 4. 

8. An immunogenic composition comprising: 

ill a nucleic acid sequence selected from the group consisting of 
| a nucleic acid sequence of SEQ ID NO: 1, a sequence 
capable of hybridizing thereto under stringent conditions, or a fragment thereof, which, 
when expressed in a host cell, produces a polypeptide that induces antibodies to N. 
gonorrhoeae, 

|| a nucleic acid sequence of SEQ ID NO: 3, a sequence 
capable of hybridizing thereto under stringent conditions, or a fragment thereof, which, 
when expressed in a host cell, produces a polypeptide that induces antibodies to K 
Meningitidis, and 

(b) a pharmaceutical!}' acceptable carrier. 

9:4 The composition according to claim 8, wherein said nucleic acid 
sequence has at least 85% identity with the sequence of SEQ ID NO: 1 or 3. 

10. The composition according to claim 8, wherein said nucleic acid 
sequence encoding said polypeptide is fused to a second nucleic acid sequence 
encoding a second polypeptide or protein. 

12. The composition according to claim 8, further comprising a suitable 
nucleic acid delivery ve$f|| 

13. The composition according to claim 10, wherein said second 
polypeptide is at least one other antigen or fragment thereof from a heterologous 
pathogenic species or a homologous pathogenic species. 
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14. The composition according to claim 8, wherein said fragment encodes 
an amino acid sequence within amino acids 720 to 745 of SEQ ID NO: 2 or 4. 

15. The composition according to claim 8, wherein said fragment encodes 
an amino acid sequence within amino acids of SEQ ID NO: 2 or 4. 

Ill A diagnostic composition comprising at least one component selected 
from the group consisting of 

|§| the polypeptide of SEQ ID NO: 2, a homolog thereof, or a 
fragment thereof of at least eight consecutive amino acids in length, which induces 
antibodies to M gonorrhoeae in a mammalian subject; 

III the polypeptide of SEQ ID NO: 4, a homolog thereof, or a 
fragment thereof of at least eight consecutive amino acids in length, which induces 
antibodies to AC gonorrhoeae in a mammalian subject; 

III a nucleic acid sequence of SEQ ID NO: 1 , a sequence capable 
of hybridizing thereto under stringent conditions, or a fragment thereof, which, when 
expressed in a host cell, produces a polypeptide that induces antibodies to K 
gonorrhoeae, 

(d) a nucleic acid sequence of SEQ ID NO: 3, a sequence capable 
of hybridizing thereto under stringent conditions, or a fragment thereof, which, when 
expressed in a host cell, produces a polypeptide that induces antibodies to A r . 
meningitidis, and 

HI a polypeptide of (a) or (b) that contains, or a nucleic acid 
sequence of (c) or (d) that encodes, one to four conservative amino acid replacements 
in the amino acid sequence of SEQ ID NO: 2 or 4; 

If} a polypeptide of (a) or (b) that contains, or a nucleic acid 
sequence of (c) or (d) that encodes, a polypeptide that has at least 85% identity with 
the sequence of SEQ ID NO: 2 or 4; 

HI a polypeptide of (a) or (b) that contains, or a nucleic acid 
sequence of (c) or (d) that encodes, a second polypeptide or protein; 
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(h) a polypeptide fragment of (a) or (b) that contains, or a nucleic 
acid sequence of (c) or (d) that encodes, a peptide fragment that comprises an amino 
acid sequence within amino acids 720 to 745 of SEQ ID NO 2 or 4; 

(i) a polypeptide of (a) or (b) that contains, or a nucleic acid 
sequence of (c) or (d) that encodes, a peptide fragment that comprises an amino acid 
sequence within amino acids 1 to 178 of of SEQ ID NO: 2 or 4; and 

a suitable detectable label or detection system associated therewith. 

17. The compositions according to claim 1 6, which i$ a diagnostic reagent. 
18.. The composition according to claim 16, with is a diagnostic kit, 

18. A nucleic acid molecule comprising (a) a nucleic acid sequence of SEQ 
ID NO: 1 , a sequence capable of hybridizing thereto under stringent conditions, or a 
fragment thereof, which, when expressed in a host celf produces a polypeptide that 
induces antibodies to N. gonorrhoeae, or (b) a nucleic acid sequence of SEQ ID NO: 
3, a sequence capable of hybridizing thereto under stringent conditions, or a fragment 
thereof, which, when expressed in a host cell, produces a polypeptide that induces 
antibodies to N. meningitidis, under the control of suitable regulatory seuqences which 
direct expression of said polypeptide in said host celf 

19 A host cell transformed with the molecule of claim 1 8. 
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